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Description
Technical Field

[0001] The presentinvention relates to a stacking ap-
paratus and a stack manufacturing system which stack
and integrate a plurality of component members.

Background Art

[0002] A stack manufacturing apparatus which pro-
gressively feeds a hooped long material to be machined
in its longitudinal direction, forms relief holes within the
outer contour of a stack or protrusions in positions cor-
responding to the relief holes at a plurality of stages,
shapes component members having a predetermined
outer contour by non-separating indentation machining
into a state where at least part of the outer contour thereof
is locked to the material to be machined, and succes-
sively presses out and stacks the component members,
passes the projections through the relief holes in the low-
er component member(s), and welds the protrusions to
another component member in a non-adjacent state for
lamination and integration in the final stage of the pro-
gressive feeding of the material to be machined has con-
ventionally been disclosed (see Patent Literature 1).

Citation List
Patent Literature

[0003] Patent Literature 1: JP2002-45937A

Disclosure of the Invention
Problems to be Solved by the Invention

[0004] An object of the present invention is to provide
a stacking apparatus and a stack manufacturing system
having even higher accuracy and productivity.

Means for Solving the Problems

[0005] A stacking apparatus of one embodiment ac-
cording to the present invention includes:

a stage unit on which a material to be stacked is
placed;

asandwiching member thatis vertically movable with
respect to the stage unit, and between which and
the stage unit the material to be stacked is sand-
wiched;

a press member that is vertically movable with re-
spect to the sandwiching member and presses the
material to be stacked; and

a guide pin that guides a stack pressed and stamped
out of the material to be stacked by the press mem-
ber.
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[0006] In a stacking apparatus of one embodiment ac-
cording to the present invention,

the guide pin is inserted through a hole formed in the
stack and guides the stack.

[0007] A stacking apparatus of one embodiment ac-
cording to the presentinvention includes an elastic mem-
ber that elastically supports the guide pin.

[0008] A stacking apparatus of one embodiment ac-
cording to the present invention includes:

a rotating stage unit on which a first material to be
stacked is placed in a first position and a second
material to be stacked is placed in a second position;
afirst sandwiching member thatis vertically movable
with respect to the rotating stage unit in the first po-
sition, and between which and the rotating stage unit
the first material to be stacked is sandwiched;

a first press member that is vertically movable with
respectto the first sandwiching member and presses
the first material to be stacked;

a first guide pin that guides a first stack pressed and
stamped out of the first material to be stacked by the
first press member;

a second sandwiching member thatis vertically mov-
able with respect to the rotating stage unit in the sec-
ond position, and between which and the rotating
stage unit the second material to be stacked is sand-
wiched;

a second press member that is vertically movable
with respect to the second sandwiching member and
presses the second material to be stacked; and

a second guide pin that guides a second stack
pressed and stamped out of the second material to
be stacked by the second press member.

[0009] In a stacking apparatus of one embodiment ac-
cording to the present invention,

the first guide pin is inserted through a first hole formed
in the first stack and guides the first stack, and

the second guide pin is inserted through a second hole
formed in the second stack and guides the second stack.
[0010] A stacking apparatus of one embodiment ac-
cording to the present invention includes:

a first elastic member that elastically supports the
first guide pin; and

a second elastic member that elastically supports
the second guide pin.

[0011] In a stacking apparatus of one embodiment ac-
cording to the present invention,
the rotating stage unit includes:

a guide base on which the first stack and the second
stack stamped out are placed; and
an actuator that vertically moves the guide base.

[0012] In a stacking apparatus of one embodiment ac-
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cording to the present invention,

the rotating stage unit includes at least two guide bases
and actuators.

[0013] A stacking apparatus of one embodiment ac-
cording to the present invention includes:

a first cutting unit that cuts off a first scrap portion of
the first material to be stacked from which the first
stack has been stamped out; and

a second cutting unit that cuts off a second scrap
portion of the second material to be stacked from
which the second stack has been stamped out.

[0014] A stacking apparatus of one embodiment ac-
cording to the present invention includes, in a center of
the rotating stage unit, a scrap discarding unit that dis-
cards

the first scrap portion cut off by the first cutting unit and
the second scrap portion cut off by the second cutting
unit.

[0015] Moreover, a stack manufacturing system of one
embodiment according to the presentinvention includes:

the stacking apparatus;

a first machining unit that machines the first stack to
be pressed and stamped out of the first material to
be stacked by the first press member; and

a second machining unit that machines the second
stack to be pressed and stamped out of the second
material to be stacked by the second press member.

[0016] In a stack manufacturing system of one embod-
iment according to the present invention,

the first machining unit machines the first hole, and

the second machining unit machines the second hole.
[0017] Ina stack manufacturing system of one embod-
iment according to the present invention,

a direction in which the first machining unit conveys the
first material to be stacked and a direction in which the
second machining unit conveys the second material to
be stacked are radially arranged about the scrap discard-
ing unit.

Advantages of the Invention

[0018] According to the present invention, a stacking
apparatus and a stack manufacturing system having high
accuracy and productivity can be provided.

Brief Description of the Drawings
[0019]

FIG. 1 is a schematic diagram showing a stacking
apparatus of one embodiment according to the
present invention.

FIG. 2 is a diagram showing the vicinity of a first
stacking unit of one embodiment according to the
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present invention.

FIG. 3 is a diagram showing the vicinity of a second
stacking unit of one embodiment according to the
present invention.

FIG. 4 is a diagram showing the vicinity of a third
stacking unit of one embodiment according to the
present invention.

FIG. 5 is a diagram showing an operation of the sec-
ond stacking unit of one embodiment according to
the present invention.

FIG. 6 is a diagram showing the operation of the
second stacking unit of one embodiment according
to the present invention.

FIG. 7 is a diagram showing a stack stacked by the
stacking apparatus of one embodiment according to
the present invention.

FIG. 8 is a front view showing a stack manufacturing
system of one embodiment according to the present
invention.

FIG. 9 is a plan view showing the stack manufactur-
ing system of one embodiment according to the
present invention.

FIG. 10 is adiagram showing steps of the stack man-
ufacturing system of one embodiment according to
the present invention.

Best Mode for Carrying Out the Invention

[0020] FIG. 1is a schematic diagram showing a stack-
ing apparatus of one embodiment according to the
present invention.

[0021] As shown in FIG. 1, the stacking apparatus 10
serving as an example of the present embodiment in-
cludes a first stacking unit 1, a second stacking unit 2, a
third stacking unit 3, a rotating stage unit 4, and a scrap
discarding unit 5.

[0022] The first stacking unit 1, the second stacking
unit 2, and the third stacking unit 3 are parts that stack a
first material to be stacked 91, a second material to be
stacked 92, and a third material to be stacked 93, respec-
tively. The rotating stage unit 4 is a part that rotates and
moves stacks stacked by the first stacking unit 1, the
second stacking unit 2, and the third stacking unit 3. The
scrap discarding unit 5 is a part that is arranged in the
center of the rotating stage unit 4 and discharges scraps
after the lamination of the first material to be stacked 91,
the second material to be stacked 92, and the third ma-
terial to be stacked 93.

[0023] Since the stacking units 1, 2, and 3 each corre-
spond to the lamination of one type of material to be
stacked 90, at least one stacking unit has only to be pro-
vided. The stacking units 1, 2, and 3 may preferably be
provided as many as corresponding to the types of ma-
terials to be stacked 90 that constitute a stack.

[0024] In such a manner, a plurality of stacking units
can be provided to stack materials to be stacked having
different thicknesses, materials to be stacked having dif-
ferent shapes, materials to be stacked of different sub-
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stances, and the like by the respective stacking units.
This enables manufacturing of a stack that includes
stacks of different dimensions, different shapes, different
substances, and the like.

[0025] The present embodiment deals with an exam-
ple of forming a stack by using the first material to be
stacked 91, the second material to be stacked 92, and
the third material to be stacked 93. The stacking unit 10
therefore has only to include at least three stacking units,
or the first stacking unit 1, the second stacking unit 2,
and the third stacking unit 3.

[0026] Next, each part will be concretely described.
[0027] FIG. 2 is a diagram showing the vicinity of the
first stacking unit of one embodiment according to the
present invention.

[0028] The rotating stage unit 4 includes a rotating ta-
ble 41, a support stage 42, an actuator 43, and a guide
base 44. The rotating table 41 is a member that has a
horizontal flat surface of annular shape for the support
stage 42 to be installed on and is rotatable about the
center.

[0029] The supportstage 42 is installed on the rotating
table 41. The support stage 42 includes a supportcylinder
42a of circular cylindrical shape and a disk unit 42b which
is installed on the support cylinder 42a and has an open-
ing in the center. The actuator 43 has an extendable
structure and is installed on the rotating table 41. In the
presentembodiment, the actuator 43 is installed in a hole
portion 41a formed in the rotating table 41 to increase
the operating distance for which the actuator 43 extends
and contracts.

[0030] The guide base 44 is arranged on the upper
side of the actuator 43. The guide base 44 can be verti-
cally moved by the actuator 43. A protrusion 44a is
formed on the top surface of the guide base 44. The pro-
trusion 44a protrudes by a dimension smaller than the
thickness of the first material to be stacked 91.

[0031] As described above, the actuator 43 can verti-
callymove the guide base 44. Even ifthe number of layers
of the stack stacked on the guide base 44 increases, the
position of the guide base 44 can be adjusted by oper-
ating the actuator 43 to extend or contract according to
the number of layers of the stack on the guide base 44.
This enables accurate lamination of the stack.

[0032] The rotating table 41 can be rotated to position
the support stage 42, the actuator 43, and the guide base
44 to the first stacking unit 1, the second stacking unit 2,
and the third stacking unit 3.

[0033] Note that the rotating table 41 may be provided
with support stages 42, actuators 43, and guide bases
44 which are as many as corresponding to the stacking
units. For example, in the present embodiment, at least
three support stages 42, actuators 43, and guide bases
44 may be installed in a first position corresponding to
the first stacking unit 1, a second position corresponding
to the second stacking unit 2, and a third position corre-
sponding to the third stacking unit 3. A backup support
stage(s) 42, actuator(s) 43, and guide base(s) 44 may

10

15

20

25

30

35

40

45

50

55

be provided. Note that the support stages 42, the actu-
ators 43, and the guide bases 44 are preferably arranged
uniformly at equal intervals in the circumferential direc-
tion so that the first position, the second position, the third
position, and a backup position or positions are arranged
uniformly at equal intervals in the circumferential direc-
tion.

[0034] If a plurality of support stages 42, actuators 43,
and guide bases 44 are thus installed on the rotating
table 41, the stacking units 1, 2, and 3 can simultaneously
stack respective materials to be stacked 90 in a synchro-
nized manner for efficient operation and improved pro-
ductivity.

[0035] The first stacking unit 1 is a part that stacks the
first material to be stacked 91. The first stacking unit 1
includes a first sandwiching member 11, a first press-
holding member 12, a first press member 13, a first guide
pin 14, and afirst spring 15 serving as an elastic member.
[0036] The firstsandwiching member 11 can be moved
up and down along a not-shown support pole by a not-
shown driving member. The first sandwiching member
11 and the support stage 41 can sandwich a first scrap
portion 91b of the first material to be stacked 91 there-
between. The first press-holding member 12 holds the
first press member 13. The first press-holding member
12 and the first press member 13 can be integrally moved
up and down with respect to the first sandwiching mem-
ber 11 along a not-shown support post by a not-shown
driving member. The first press member 13 is a member
that presses the first material to be stacked 91 to stamp
out a first stack 91a from the first scrap portion 91b. The
first guide pin 14 is inserted through the first press mem-
ber 13 and can move up and down with respect to the
first press member 13. The first guide pin 14 is passed
through a first hole 91c formed in advance in the first
material to be stacked 91 and guides the first material to
be stacked 91 that is pressed and cut off by the first press
member 13. The first spring 15 biases the first guide pin
14 againstthe first press-holding member 12 from above,
and can elastically support the first guide pin 14 when
the first press-holding member 12 is pressed from below.
[0037] With such a structure, the first guide pin 14 can
accurately guide the first stack 91a pressed and stamped
out of the first material to be stacked 91 by the first press
member 13 onto a stack 90a which has already been
stamped out and placed on the guide base 44. Note that
the horizontal cross section of the first guide pin 14 is
preferably shaped to correspond to the first hole 91c of
the first stack 91a. If the horizontal cross section of the
first guide pin 14 is configured to have a shape corre-
sponding to the first hole 91c of the first stack 91a, the
first guide pin 14 can more accurately guide the first stack
91a pressed and stamped out of the first material to be
stacked 91 by the first press member 13.

[0038] Moreover, when stacking the first stack 91a on-
to the stack 90a which has already been stamped out
and placed on the guide base 44, the first spring 15 can
reduce the impact of collision of the first guide pin 14 with
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the guide base 44 or the stack 90a.

[0039] Note thatthe horizontal cross section of the pro-
trusion 44a on the top surface of the guide base 44 is
preferably shaped to correspond to the first hole 91c of
the first stack 91a. If the horizontal cross section of the
protrusion 44a is thus configured to have a shape corre-
sponding to the first hole 91c of the first stack 91, the
guide base 44 can stably hold the first stack 91a that is
the first stamped out on the top surface.

[0040] FIG. 3 is a diagram showing the vicinity of the
second stacking unit of one embodiment according to
the present invention.

[0041] The rotating stage unit 4 is the same as in FIG.
2. A description thereof will thus be omitted.

[0042] The second stacking unit 2 is a part that stacks
the second material to be stacked 92. The second stack-
ing unit 2 includes a second sandwiching member 21, a
second press-holding member 22, a second press mem-
ber 23, a second guide pin 24, and a second spring 25
serving as an elastic member.

[0043] The second sandwiching member 21 can be
moved up and down along a not-shown support post by
a not-shown driving member. The second sandwiching
member 21 and the support stage 42 can sandwich a
second scrap portion 92b of the second material to be
stacked 92 therebetween. The second press-holding
member 22 holds the second press member 23. The sec-
ond press-holding member 22 and the second press
member 23 can be integrally moved up and down with
respect to the second sandwiching member 21 along a
not-shown support post by a not-shown driving member.
The second press member 23 is a member that presses
the second material to be stacked 92 to stamp out a sec-
ond stack 92a from the second scrap portion 92b. The
second guide pin 24 is inserted through the second press
member 23 and can move up and down with respect to
the press member 23. The second guide pin 24 is passed
through a second hole 92¢ formed in advance in the sec-
ond material to be stacked 92 and guides the second
material to be stacked 92 that is pressed and cut off by
the second press member 23. The second spring 25 bi-
ases the second guide pin 24 against the second press-
holding member 22 from above, and can elastically sup-
port the second guide pin 24 when the second press-
holding member 22 is pressed from below.

[0044] With such a structure, the second guide pin 24
can accurately guide the second stack 92a pressed and
stamped out of the second material to be stacked 92 by
the second press member 23 onto the stack 90a which
has already been stamped out and placed on the guide
base 44. Note that the horizontal cross section of the
second guide pin 24 is preferably shaped to correspond
to the second hole 92c of the second stack 92a. If the
horizontal cross section of the second guide pin 24 is
configured to have a shape corresponding to the second
hole 92c¢ of the second stack 92a, the second guide pin
24 can more accurately guide the second stack 92a
pressed and stamped out of the second material to be
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stacked 92 the second press member 23.

[0045] Moreover, when stacking the second stack 92a
onto the stack 90a which has already been stamped out
and placed on the guide base 44, the second spring 25
can reduce the impact of collision of the second guide
pin 24 with the guide base 44 or the stack 90a.

[0046] FIG. 4 is a diagram showing the vicinity of the
third stacking unit of one embodiment according to the
present invention.

[0047] The rotating stage unit 4 is the same as in FIG.
2. A description thereof will thus be omitted.

[0048] The third stacking unit 3 is a part that stacks the
third material to be stacked 93. The third stacking unit 3
includes a third sandwiching member 31, a third press-
holding member 32, a third press member 33, a third
guide pin 34, and a third spring 35 serving as an elastic
member.

[0049] The third sandwiching member 31 can be
moved up and down along a not-shown support post by
a not-shown driving member. The sandwiching member
31 and the support stage 43 can sandwich a third scrap
portion 93b of the third material to be stacked 93 there-
between. The third press-holding member 32 holds the
third press member 33. The third press-holding member
32 and the third press member 33 can be integrally
moved up and down with respect to the third sandwiching
member 31 along a not-shown support post by a not-
shown driving member. The third press member 33
presses the third material to be stacked 93 to stamp out
a third stack 93a from the third scrap portion 93b. The
third guide pin 34 is inserted through the third press mem-
ber 33 and can move up and down with respect to the
third press member 33. The third guide pin 34 is passed
through a third hole 93c formed in advance in the third
material to be stacked 93 and guides the third material
to be stacked 93 pressed and cut out by the third press
member 33. The third spring 35 biases the third guide
pin 34 against the third press-holding member 32 from
above, and can elastically support the third guide pine
34 when the third press-holding member 32 is pressed
from below.

[0050] With such a structure, the third guide pin 34 can
accurately guide the third stack 93a pressed and
stamped out of the third material to be stacked 93 by the
third press member 33 onto the stack 90a which has al-
ready been stamped out and placed on the guide base
44. Note that the horizontal cross section of the third
guide pin 34 is preferably shaped to correspond to the
third hole 93c of the third stack 93a. If the horizontal cross
section of the third guide pin 34 is configure to have a
shape corresponding to the third hole 93c of the third
stack 93a, the third guide pin 34 can more accurately
guide the third stack 93a pressed and stamped out of the
third material to be stacked 93 by the third press member
33.

[0051] Moreover, when stacking the third stack 93a on
the stack 90a which has already been stamped out and
placed on the guide base 44, the third spring 35 can re-
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duce the impact of collision of the third guide pin 34 with
the guide base 44 or the stack 90.

[0052] Next, a method for operating the stacking ap-
paratus 10 of one embodiment according to the present
invention will be described. In the present embodiment,
the basic methods for operating the first stacking unit 1,
the second stacking unit 2, and the third stacking unit 3
are the same. The method for operating the second
stacking unit 2 will thus be described, and a description
of the methods for operating the first stacking unit 1 and
the third stacking unit 3 will be omitted.

[0053] FIGS. 5 and 6 are diagrams showing the oper-
ation of the second stacking unit 2 of one embodiment
according to the present invention.

[0054] As shown in FIG. 5A, when the guide base 44
is rotated to the second stacking unit 2, a first stack 91a
has already been stacked on the guide base 44. In FIGS.
5 and 6, the first stack 91a is shown as a single layer for
the sake of simplification.

[0055] In the state of FIG. 5A, the second material to
be stacked 92 is conveyed to the second stacking unit 2
and placed on the disk unit 42b. The second material to
be stacked 92 of the present embodiment has been ma-
chined by this time to have dowel portions 92d,. The
second material to be stacked 92 is preferably in a non-
separating indentation machining state so-called half-
punched in which at least part of the outer contour of a
first layer of a second stack 92a, is shaped in a state of
being locked to a second scrap portion 92b,. Note that
the second material to be stacked 92 may be without the
outer contour of the second stack 92a, machined.
[0056] Inthe state of FIG. 5B, the second scrap portion
92b, of the second material to be stacked 92 is sand-
wiched between the second sandwichingmember 21 and
the disk unit 42b, and then the second press-holding unit
22 and the second press member 23 are moved down
and the second press member 23 is in contact with the
first layer of the second stack 92a,. The second guide
pin 24 is inserted in the second hole 92c, of the first layer
of the second stack 92a;.

[0057] In the state of FIG. 5C, the second press mem-
ber 23 moves down to stamp out the first layer of the
second stack 92a,. The first layer of the second stack
92a, moves down as guided by the second guide pin 24
inserted in the second hole 92c¢;.

[0058] In the state of FIG. 5D, the second press mem-
ber 23 moves down further and the first layer of the sec-
ond stack 92a1 is stacked on the first stack 91a. In the
stacked state, the dowel portions 92d, of the first layer
of the second stack 92a, are preferably fitted into dowel
holes 91e of the first stack 91a. The fitting of the dowel
portions 92d, into the dowel holes 91e enables firm lam-
ination.

[0059] After the state of FIG. 5D, the second press
member 23 moves up. A portion of the second material
to be stacked 92 corresponding to a second layer of the
second stack 92a, is then conveyed to the second stack-
ing unit 2.
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[0060] In the state of FIG. 6A, the second material to
be stacked 92 is conveyed to the second stacking unit 2
and placed on the disk unit 42b. It should be appreciated
that the second material to be stacked 92 is conveyed to
the second stacking unit 2 as machined like the firstlayer.
[0061] Inthe state of FIG. 6B, the second scrap portion
92b, of the second material to be stacked 92 is sand-
wiched between the second sandwichingmember 21 and
the disk unit 42b, and then the second press-holding
member 22 and the second press member 23 are moved
down and the second press member 23 is in contact with
the second layer of the second stack 92a, of the second
material to be stacked 92. The second guide pin 24 is
inserted in a second hole 92¢, of the second layer of the
second stack 92a,.

[0062] Inthe state of FIG. 6C, the second press mem-
ber 23 moves down to stamp out the second layer of the
second stack 92a,. The second layer of the second stack
92a, moves down as guided by the second guide pin 24
inserted in the second hole 92c,.

[0063] Inthe state of FIG. 6D, the second press mem-
ber 23 moves down further and the second layer of the
second stack 92a, is stacked on the first layer of the
second stack 92a,. In the stacked state, dowel portions
92d, of the second layer of the second stack 92a, are
preferably fitted into dowel holes 92e, of the first layer of
the stack 92a,. The fitting of the dowel portions 92d, into
the dowel holes 92e, enables firm lamination.

[0064] After the state of FIG. 6D, the second press
member 23 moves up. A portion of the second material
to be stacked 92 corresponding to a third layer of the
second stack 92a5 is then conveyed to the second stack-
ing unit 2.

[0065] When the lamination by the second stacking
unit 2 ends, after the state of FIG. 6D, the second press
member 23 moves up. The rotating stage unit 4 then
rotates.

[0066] FIG. 7 is a diagram showing a stack stacked by
the stacking apparatus of one embodiment according to
the present invention.

[0067] The stack 90a shown in FIG. 7 is completed by
performing the steps shown in FIGS. 5 and 6 on the first
stack 91a four times, the second stack 92a four times,
and the third stack 93a once. Note that the numbers of
layers of the first stack 91a, the second stack 92a, and
the stack 93a are not limited to those of the present em-
bodiment, and any numbers of layers may be stacked.
[0068] As shown in FIG. 1, the completed stack 90a is
dropped down and discharged by activating the actuator
43 shown in FIGS. 2 to 4 to lift up the guide base 44. A
contact member for making contact with the stack 90a
to make the stack 90a drop down may be provided.
[0069] In the present embodiment, cutting units 50
shown in FIG. 1 are preferably used to discard the scrap
portions 91b, 92b, and 93b after the lamination of the
materials to be stacked 90. A first cutting unit 51 cuts off
the first scrap portion 91b remaining after the lamination
of the first stack 91a of the first material to be stacked 91
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by the first stacking unit 1. The cut first scrap portion 91b
is then discharged to the scrap discarding unit 5. A sec-
ond cutting unit 52 cuts off the second scrap portion 92b
remaining after the lamination of the second stack 92a
of the second material to be stacked 92 by the second
stacking unit 2. The cut second scrap portion 92b is then
discharged to the scrap discarding unit 5. A third cutting
unit 53 cuts the third scrap portion 93b remaining after
the lamination of the third stack 93a of the third material
to be stacked 93 by the third stacking unit 3. The cut third
scrap portion 93b is then discarded to the scrap discard-
ing unit 5.

[0070] The cutting units 50 can be provided to imme-
diately cut off the scrap portions 91b, 92b, and 93b re-
maining after the lamination of the stacks 91a, 92a, and
93a by the stacking units 1, 2, and 3. This allows efficient
operation and effective use of space. The provision of
the scrap discarding unit5 enables collection of the scrap
portions 91b, 92b, and 93b occurring after the lamination
to one place by small moving distances.

[0071] Next, a stack manufacturing system using the
stacking apparatus will be described.

[0072] FIG. 8is afront view showing a stack manufac-
turing system of one embodiment according to the
presentinvention. FIG. 9is a plan view showing the stack
manufacturing system of one embodiment according to
the present invention.

[0073] The stack manufacturing system 100 includes
the stacking apparatus 10, machining units 60, and to-
be-stacked material installation units 70.

[0074] The to-be-stacked material installation units 70
are parts in which unprocessed materials to be stacked
90 are installed. The to-be-stacked material installation
units 70 of the present embodiment use disc-like mem-
bers around the outer peripheries of which the unproc-
essed materials to be stacked 90 are wound in a coil form.
[0075] The machining units 60 are units that machine
the materials to be stacked 90 fed from the to-be-stacked
material installation units 70. Like the technique de-
scribed in Patent Literature 1, the machining units 60
progressively machine the fed materials to be stacked
90. The processing machines of the machining units 60
are not limited to press machines and may include a cut-
ting machine and the like.

[0076] As for the numbers of machining units 60 and
to-be-stacked material installation units 70, at least one
machining unit 60 and atleast one to-be-stacked material
installation unit 70 have to be provided according to the
lamination structure of the material (s) to be stacked 90.
For example, if a stack is composed of a single member,
one machining unit 60 and one to-be-stacked installation
unit 70 may be used. If a stack is composed of five mem-
bers, five machining units 60 and five to-be-stacked ma-
terial installation units 70 may be used. The stacking ap-
paratus 10 preferably includes stacking units 1, 2, and 3
as many as corresponding to the types of the materials
to be stacked 90, i.e., the numbers of machining units 60
and to-be-stacked material installation units 70. Moreo-
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ver, support stages 42, actuators 43, and guide bases
44 corresponding to the types of the materials to be
stacked 90, i.e., the numbers of machining units 60 and
to-be-stacked material installation units 70 are preferably
arranged on the rotating table 41.

[0077] Next, a method for manufacturing a stack by
the stack manufacturing system will be described.
[0078] FIG. 10 is a diagram showing steps of the stack
manufacturing system of one embodiment according to
the present embodiment.

[0079] A first material to be stacked 91 is fed from a
first to-be-stacked material installation unit 71 to a first
machining unit 61. The first material to be stacked 91 is
then machined by the first machining unit 61. In the
present embodiment, three machining steps, or step 14,
step 1,, and step 15, are performed (ST14, ST1,, and
8T15). The machined first material to be stacked 91 is
then conveyed to the stacking apparatus 10.

[0080] Note that the first machining unit 61 of the first
material to be stacked 91 preferably machines the first
hole 91c to be guided by the first guide pin 14 in the first
stacking unit 1. The firsthole 91c preferably has the same
shape as the horizontal cross section of the first guide
pin 14, with the same or slightly larger dimensions.
[0081] As mentioned above, the final machining state
of the first material to be stacked 91 in the first machining
unit 61 is preferably a non-separating indentation ma-
chining state so-called a half-punched state in which at
least part of the outer contour is shaped in a state of being
locked to the first material to be stacked 91.

[0082] A second material to be stacked 92 is fed from
a second to-be-stacked material installation unit 72 to a
second machining unit 62. The second material to be
stacked 92 is then machined by the second machining
unit 62. In the present exemplary embodiment, a machin-
ing step of step 2, is performed (ST2,). The machined
second material to be stacked 92 is then conveyed to the
stacking apparatus 10.

[0083] Note that the second machining unit 62 of the
second material to be stacked 92 preferably machines
the second hole 92c to be guided by the second guide
pin 24 in the second stacking unit 2. The second hole
92c preferably has the same shape as the horizontal
cross section of the second guide pin 24, with the same
or slightly larger dimensions.

[0084] As mentioned above, the final machining state
of the second material to be stacked 92 in the second
machining unit 62 is preferably a non-separating inden-
tation machining state so-called a half-punched state in
which at least part of the outer contour is shaped in a
state of being locked to the second material to be stacked
92.

[0085] A third material to be stacked 93 is fed from a
third to-be-stacked material installation unit 73 to a third
machining unit 63. The third material to be stacked 93 is
then machined by the third machining unit 63. In the
present embodiment, a machining step of step 3 is per-
formed (ST3,). The machined third material to be stacked
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93 is then conveyed to the stacking apparatus 10.
[0086] Note that the third machining unit 63 of the third
material to be stacked 93 preferably machines the third
hole 93c to be guided by the third guide pin 34 in the third
stacking unit 3. The third hole 93c preferably has the
same shape as the horizontal cross section of the third
guide pin 34, with the same or slightly larger dimensions.
[0087] As mentioned above, the final machining state
ofthe third material to be stacked 93 in the third machining
unit 63 is preferably a non-separating indentation ma-
chining state so-called a half-punched state in which at
least part of the outer contour is shaped in a state of being
locked to the third material to be stacked 93.

[0088] Note that the machining steps of the respective
machining units 60 do not need to be performed in order
of the first machining unit 61, the second machining unit
62, and the third machining unit 63. Pre-machined ma-
terials may be kept in the first stacking unit 1, the second
stacking unit 2, and the third stacking unit 3.

[0089] Next, in step 4, the first stacking unit 1 stacks a
first stack 91a (ST4). The rotating stage unit 4 is then
rotated as shown by the arrow A. Next, in step 5, the
second stacking unit 2 stacks a second stack 92a (ST5).
The rotating stage unit 4 is then rotated as shown by the
arrow A. Next, in step 6, the third stacking unit 3 stacks
a third stack 93a (ST6). The rotating stage unit 4 is then
rotated as shown by the arrow A. The stacking operations
of the first stacking unit 1, the second stacking unit 2, and
the third stacking unit 3 have already been described with
reference to FIGS. 5 and 6. A description thereof will thus
be omitted here.

[0090] Note that steps 4, 5, and 6 can be simultane-
ously performed in a synchronized manner if support
stages 42, actuators 43, and guide bases 44 as many as
or more than corresponding to the number of stacking
units are arranged on the rotating stage unit 4 circumfer-
entially at regular intervals according to the positions of
the respective stacking units. Simultaneously performing
steps 4, 5, and 6 in a synchronized manner can enhance
the efficiency of operation and improve productivity.
[0091] Finally, in step 7, the completed stack 90a
shown in FIG. 7 is discharged (ST7).

[0092] As described above, the stacking apparatus 10
according to one embodiment includes: the stage unit 4
on which the materials to be stacked are placed; the first
sandwiching member 11 that is vertically movable with
respect to the stage unit 4, and between which and the
stage unit 4 the first material to be stacked 91 is sand-
wiched; the first press member 13 that is vertically mov-
able with respect to the first sandwiching member 11 and
presses the first material to be stacked 91; and the first
guide pin 14 that guides the first stack 91a pressed and
stamped out of the first material to be stacked 91 by the
first press member 31. The first guide pin 14 therefore
accurately guides the first stack 91a pressed and
stamped out of the first material to be stacked 91 by the
first press member 13 to the stage unit 4. This can im-
prove accuracy and productivity.
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[0093] In the stacking apparatus 10 according to one
embodiment, the first guide pin 14 is inserted through the
first hole 91¢ formed in the first stack 91a and guides the
first stack 91a. This eliminates the need to provide guid-
ing members in other portions and allows effective use
of space.

[0094] The stacking apparatus 10 according to one
embodiment includes the first spring 15 which elastically
supports the first guide pin 14. When stacking the first
stack 91a onto the stack 90a which has already been
stamped out and placed on the guide base 44 of the
rotating stage unit 4, the impact of collision of the first
guide pin 14 with the guide base 44 or the stack 90a can
thus be reduced.

[0095] The stacking apparatus 10 according to one
embodiment includes: the rotating table unit 4 on which
the first material to be stacked 91 is placed in the first
position and the second material to be stacked 92 is
placed in the second position; the first sandwiching mem-
ber 11 that is vertically movable with respect to the ro-
tating stage unit 4 in the first position, and between which
and the rotating stage unit 4 the first material to be
stacked 91 is sandwiched; the first press member 13 that
is vertically movable with respect to the first sandwiching
member 11 and presses the first material to be stacked
91; the first guide pin 14 that guides the first stack 91a
pressed and stamped out of the first material to be
stacked 91 by the first press member 13; the second
sandwiching member 21 that is vertically movable with
respect to the rotating stage unit 4 in the second position,
and between which and the rotating stage unit 4 the sec-
ond material to be stacked 92 is sandwiched; the second
press member 23 that is vertically movable with respect
to the second sandwiching member 21 and presses the
second material to be stacked 92; and the second guide
pin 24 that guides the second stack 92a pressed and
stamped out of the second material to be stacked 92 by
the second press member 23. The firstguide pin 14 there-
fore accurately guides the first stack 91a pressed and
stamped out of the first material to be stacked 91 by the
first press member 13 to the rotating stage unit 4. The
second guide pin 24 accurately guides the second stack
92a pressed and stamped out of the second material to
be stacked 92 by the second press ember 23 to the ro-
tating stage unit 4. This can improve accuracy and pro-
ductivity.

[0096] In the stacking apparatus 10 according to one
embodiment, the first guide pin 14 is inserted through the
first hole 91¢ formed in the first stack 91a and guides the
first stack 91a. The second guide pin 24 is inserted
through the second hole 92c formed in the second stack
92a and guides the second stack 92a. This eliminates
the need to provide guiding members in other portions
and allows effective use of space.

[0097] The stacking apparatus 10 according to one
embodiment includes: the first spring 15 that biases the
first guide pin 14 toward the guide base 44; and the sec-
ond spring 25 that biases the second guide pin 24 toward
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the guide base 44. When stacking the first stack 91a onto
the stack 90a which has already been stamped out and
placed on the guide base 44 of the rotating stage unit 4,
the impact of collision of the guide pin 14 with the guide
base 44 or the stack 90a can thus be reduced. When
stacking the second stack 92a onto the stack 90a which
has already been stamped out and placed on the guide
base 44, the impact of collision of the second guide pin
24 with the guide base 44 or the stack 90a can thus be
reduced.

[0098] The stacking apparatus 10 according to one
embodiment includes: the guide base 44 on which the
first stack 91a and second stack 92a stamped out are
placed; and the actuator 43 that vertically moves the
guide base 44. The first stack 91a and the second stack
92a can thus be retained with stability. Even if the number
of layers of the stack stacked on the guide base 44 in-
creases, the actuator 43 can be operated to extend or
contact to adjust the position of the guide base 44 ac-
cording to the numbers of layers of the first stack 91a
and the second stack 92a on the guide base 44. The first
stack 91a and the second stack 92a can thus be accu-
rately stacked.

[0099] In the stacking apparatus 10 according to one
embodiment, the rotating stage unit 4 includes at least
two guide bases 44 and actuators 43. The stacking units
1, 2, and 3 can thus simultaneously stack the respective
materials to be stacked 90 in a synchronized manner.
This can enhance the efficiency of operation and improve
productivity.

[0100] The stacking apparatus 10 according to one
embodiment includes: the first cutting unit that cuts off
the first scrap portion of the first material to be stacked
from which the first stack has been stamped out; and the
second cutting unit that cuts off the second scrap portion
of the second material to be stacked from which the sec-
ond stack has been stamped out. After the lamination of
the stacks 91a, 92a, and 93a in the stacking units 1, 2,
and 3, the remaining scrap portions 91b, 92b, and 93b
can thus be immediately cut off. This allows efficient op-
eration and effective use of space.

[0101] The stacking apparatus 10 according to one
embodiment includes, in the center of the rotating stage
unit, the scrap discarding unit that discards the first scrap
portion cut off by the first cutting unit and the second
scrap portion cut off by the second cutting unit. The scrap
portions 91b, 92b, and 93b occurring after the lamination
can thus be collected to one place by small moving dis-
tances for efficient disposal.

[0102] The stack manufacturing system 100 according
to one embodiment includes: the stacking apparatus 10;
the first machining unit 61 that machines the first stack
91a to be pressed and stamped out of the first material
to be stacked 91 by the first press member 13; and the
second machining unit 62 that machines the second
stack 92a to be pressed and stamped out of the second
material to be stacked 92 by the second press member
23. The first stack 91a and the second stack 92a can
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thus be machined with respective different dimensions,
in different shapes, and of different substances immedi-
ately before lamination. This increases the degree of
freedom in design, and enables prompt accommodation
to changes in the dimensions, shapes, substances, and
the like of the first stack 91a and the second stack 92a.
[0103] Inthe stack manufacturing system 100 accord-
ing to one embodiment, the first machining unit 61 ma-
chines at least the first hole 91c in part of the first stack
91a. The second machining unit 62 machines at least
the second hole 92c in part of the second stack 92a. The
first guide pin 14 is inserted through the first hole 91c and
guides the first stack 91a. The second guide pin 24 is
inserted through the second hole 92c and guides the sec-
ond stack 92a. The guiding holes can thus be machined
during the machining steps, which allows efficient ma-
chining.

[0104] In the stack manufacturing system 100 accord-
ing to one embodiment, the first material to be stacked
conveyed from the first machining unit and the second
material to be stacked conveyed from the second ma-
chining unit are radially arranged about the scrap dis-
carding unit. This allows efficient operation and effective
use of space.

Explanation of Reference Symbols

[0105]

100:  stack manufacturing system
10: stacking apparatus

1: first stacking unit

2: second stacking unit

3: third stacking unit

4: rotating stage unit

5: scrap discarding unit

60: machining unit

70: to-be-stacked material installation unit
90: material to be stacked
Claims

1. A stacking apparatus comprising:

a stage unit on which a material to be stacked
is placed;

asandwichingmember thatis vertically movable
with respect to the stage unit, and between
which and the stage unit the material to be
stacked is sandwiched;

a press member that is vertically movable with
respect to the sandwiching member and press-
es the material to be stacked; and

a guide pin that guides a stack pressed and
stamped out of the material to be stacked by the
press member.
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The stacking apparatus according to claim 1, where-
in the guide pin is inserted through a hole formed in
the stack and guides the stack.

The stacking apparatus according to claim 1 or 2,
comprising an elastic member that elastically sup-
ports the guide pin.

A stacking apparatus comprising:

a rotating stage unit on which a first material to
be stacked is placed in afirst position and a sec-
ond material to be stacked is placed in a second
position;

a first sandwiching member that is vertically
movable with respect to the rotating stage unit
in the first position, and between which and the
rotating stage unit the first material to be stacked
is sandwiched;

a first press member that is vertically movable
with respect to the first sandwiching member
and presses the first material to be stacked;

a first guide pin that guides a first stack pressed
and stamped out of the first material to be
stacked by the first press member;

a second sandwiching member that is vertically
movable with respect to the rotating stage unit
in the second position, and between which and
the rotating stage unit the second material to be
stacked is sandwiched;

a second press member that is vertically mova-
ble with respect to the second sandwiching
member and presses the second material to be
stacked; and

a second guide pin that guides a second stack
pressed and stamped out of the second material
to be stacked by the second press member.

5. Thestacking apparatus according to claim 4, where-

n:

the first guide pin is inserted through a first hole
formed in the first stack and guides the first
stack; and

the second guide pin is inserted through a sec-
ond hole formed in the second stack and guides
the second stack.

The stacking apparatus according to claim 4 or 5,
comprising:

a first elastic member that elastically supports
the first guide pin; and

a second elastic member that elastically sup-
ports the second guide pin.

The stacking apparatus according to any one of
claims 4to 6, wherein the rotating stage unitincludes:
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10

10.

1.

12.

13.

a guide base on which the first stack and the
second stack stamped out are placed; and
an actuator that vertically moves the guide base.

The stacking apparatus according to claim 7, where-
in the rotating stage unit includes at least two guide
bases and actuators.

The stacking apparatus according to any one of
claims 4 to 8, comprising:

afirst cutting unit that cuts off a first scrap portion
of the first material to be stacked from which the
first stack has been stamped out; and

a second cutting unitthat cuts off a second scrap
portion of the second material to be stacked from
which the second stack has been stamped out.

The stacking apparatus according to claim 9, com-
prising, in a center of the rotating stage unit, a scrap
discarding unit that discards

the first scrap portion cut off by the first cutting unit
and

the second scrap portion cut off by the second cutting
unit.

A stack manufacturing system comprising:

the stacking apparatus according to any one of
claims 4 to 10;

a first machining unit that machines the first
stack to be pressed and stamped out of the first
material to be stacked by the first press member;
and

a second machining unit that machines the sec-
ond stack to be pressed and stamped out of the
second material to be stacked by the second
press member.

The stack manufacturing system according to claim
11, wherein:

the first machining unit machines the first hole;
and

the second machining unit machines the second
hole.

The stack manufacturing system according to claim
11 or 12, wherein a direction in which the first ma-
chining unit conveys the first material to be stacked
and a direction in which the second machining unit
conveys the second material to be stacked are radi-
ally arranged about the scrap discarding unit.
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Continuation of Box No.III of continuation of first sheet (2)

Therefore, the invention of claim 1 cannot be considered to be novel
in the light of the invention disclosed in the document 1, and does not
have a special technical feature.

Consequently, the following two inventions are involved in claims.

(Invention 1) claims 1-3: a laminating apparatus comprising: a base
unit on which a member to be laminated is placed; a gripping member which
is vertically movable with respect to the base unit, and grips the member
to be laminated between the base unit and thereof; a press member which
is vertically movable with respect to the gripping member, and presses
the member to be laminated; and a guide pin for guiding a laminate pressed
and stamped by the press member out of the member to be laminated.

(Invention 2) claims 4-13: a laminating apparatus characterized by
comprising: a rotation base unit on which a first member to be laminated
is placed in a first position and a second member to be laminated is
placed in a second position; a first gripping member which is vertically
movable in the first position with respect to the rotation base unit,
and grips the first member to be laminated between the rotation base
unit and thereof; a first press member which is vertically movable with
respect to the first gripping member, and presses the first member to
be laminated; a first guide pin for guiding a first laminate pressed
and stampedby the first pressmember out of the first member tobe laminated;
a secondgrippingmember whichisverticallymovable in the secondposition
with respect to the rotation base unit, and grips the second member to
be laminated between the rotation base unit and thereof; a second press
member which is vertically movable with respect to the second gripping
member, and presses the second member to be laminated; and a second guide
pin for guiding the a second laminate pressed and stamped by the second
press member out of the second member to be laminated.
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